**Core tip:** This is an observational cross-sectional study with 60 healthy preschool children and 56 mothers. Children were divided in overweight and non-overweight groups, as well as their mothers. There were 35 male children, mean age 4.44 ± 1.0 years old, 89% of all children were eutrophic, 87% sedentary. Body mass index/age and total cholesterol were higher in the overweight group. Mother's age was 32.5 ± 7.1 years old, mostly married and employed, 86% of them were sedentary, 63% overweight. There was an association between overweight and obesity during preschool years and the correspondent mothers' nutritional status of overweight and obesity. There was a positive correlation between food risk consumption associated with cardiovascular disease by children and mothers.

INTRODUCTION
============

Child growth is not limited to increased weight and height, but is characterized by a complex process involving body size and number of cells influenced by genetic, environmental and psychological factors\[[@B1],[@B2]\].

The first process is the formation, when tissues are organized and cellular and tissue functions are defined\[[@B2]\]. Subsequently, acquisition and improvement of more refined functional abilities arise, depending on the interaction with external stimuli. The progressive development of motor coordination increases physical activity and proportionally energy needs\[[@B3]\]. Most children are picky about the food and the consumption of inadequate or unbalanced amount of food can interfere with their development\[[@B4]\]. The formation of eating habits takes place gradually during infancy. There are genetic predispositions to like or dislike certain foods and differences in sensitivity to some tastes and flavors inherited from parents. These genetic influences will be increasingly shaped by the experiences along the person's life and will be combined with cultural, social, affective or emotional and behavioral values.

Brazil is experiencing a period of epidemiological and nutritional transition with increasing prevalence of chronic non-communicable diseases (CND) in all age groups. According to the World Health Organization (WHO), the CND are the leading causes of death and disability worldwide. Obesity, high blood pressure (BP) and hypertension, type 2 diabetes mellitus and dyslipidemias feature a metabolic profile that creates favorable conditions for the development of cardiovascular disease (CVD) and progressive renal disease (RD)\[[@B5]-[@B7]\]. This metabolic profile or risk factors for development of CVD and RD was not important in children in the past. However, profound changes in lifestyle have favored the emergence of these risk factors in pediatric patients.

Studies that focus on risk factors for the development of CVD and RD in children, especially in preschool age, are scarce. Such information is important, since they allow estimating the possible factors associated with worsening health and determine the nutritional inadequacies in individuals early on. Such information allows a better planning of targeted interventions, which may provide better fitness levels of clinical and metabolic control since childhood. In this scope, this study aimed to investigate the relationship between nutritional parameters and risk factors for CVD and RD in healthy preschool children, and whether a combination of these factors and the biological inheritance between mother and child may occur.

MATERIALS AND METHODS
=====================

Ethical considerations
----------------------

The study was approved by the institutional review board of the Federal University of Minas Gerais, Brazil (ETIC 0030.0.410.203-09) and by the Secretaria Municipal de Saúde de Belo Horizonte (0030.0.410.410-09 A). It was performed in accordance with the ethical standards laid down in 1964 by Declaration of Helsinki. The participants and/or their guardians signed informed consent forms.

Study design and population
---------------------------

This is a cross-sectional, observational, epidemiological school-based survey. Children and their mothers were selected from a total of 80, but 20 participants were excluded due to non-accordance to participation. The sample consisted of 60 healthy preschool children (75% of the original population), from 2 to 6 years old, both gender; and 56 mothers (some had more children in the study) recruited from March to September 2010 in kindergartens and public schools in the Northeast region of the city of Belo Horizonte, capital of the state of Minas Gerais, Brazil, which had 2258096 inhabitants\[[@B8]\].

Exclusion criteria were with any of the following conditions: Those under 2 years old or over 6 years old, those with chronic degenerative diseases, acute infectious and febrile diseases, with co-morbidities or use of drugs that could interfere with the biochemical analysis of blood and urine. The recruited children and their mothers attended the Primary Care Unit in a pre-scheduled date for obtaining measurements and blood and urine collection.

Data collection
---------------

We used a semi-structured questionnaire previously tested and adapted for the studied population. This questionnaire contained social, demographic, economic, clinical data and family history. Anthropometric measurements (weight and height) were performed according to the techniques recommended by Jelliffe (1968)\[[@B9]\].

The body mass index for age (BMI/A) was calculated for the purpose of evaluating the adequacy of weight for height and age. This index was obtained by dividing the current weight (kg) by height squared (m^2^) and through the calculation performed by the WHO Anthro v3.0.1 program for children up to 5 years old, and WHO Anthro Plus v1.0.2, for children older than 5 years old. For the analysis of BMI/A in children we used the cutoffs of WHO (2006) for children between 0 and 5 years old and WHO in 2007 for children between 5 and 10 years old\[[@B10]\]. Overweight or obesity were characterized as z-score for BMI/A higher than +2 and called C1, with the purpose of comparison to children with z-score for BMI/A below this limit, called C2.

BMI of mothers was also calculated to assess nutritional status. This index was obtained by dividing the current weight (kg) by height squared (m^2^)\[[@B11]\]. For the analysis of BMI of the mothers, the nutritional diagnostic criteria were used as recommended for adults by the WHO (1995 and 1997)\[[@B12]\]. Mothers were divided into 2 groups, mothers with overweight or obesity (M1) and those with other nutritional classification (M2). Children of mothers with overweight and obesity (O1) were compared with children whose mothers with other nutritional state (O2).

BP was measured according to the recommendations of the VI Brazilian Guidelines on Arterial Hypertension (2010). The cut-off points of systolic blood pressure (SBP) and diastolic blood pressure (DBP) of the children were analyzed according to the percentiles of height for age obtained by the statistical program Epi Info Windows version 3.5.1. It was considered as "BP above the normal values" when the SBP or DBP were above the 90^th^ percentile of the reference population, as recommended by the fourth report on the diagnosis, evaluation and treatment of high blood pressure in children and adolescents. For mothers, the cut-offs of SBP and DBP were also analyzed according to the values described by the VI Brazilian Guidelines on Arterial Hypertension (2010), where BP high values are referred as equal to or above 140 mmHg × 90 mmHg. For blood sampling, mothers and children were instructed to fast for 12 h and to have at least 6 h sleep the night before. Mothers should not have consumed alcohol in the 48 h prior to the examination, they had not made use of diuretics at least 7 d in advance and should report the use of medications that may interfere with test results\[[@B13]\].

We evaluated the total cholesterol (TC) and its fractions such as high density lipoprotein cholesterol (HDL-c), low density lipoprotein cholesterol (LDL-c) and very low density lipoprotein cholesterol (VLDL-c), triglycerides (TG), glucose (GL), albumin (ALB), uric acid, hemoglobin (HG) and creatinine (CR) to calculate creatinine clearance by the formula of Schwartz\[[@B14]\] for children and the formula of Cockcroft Gault for mothers\[[@B15]\]. Analysis of TC and TG levels was made by an enzymatic method. The colorimetric method without precipitation was used for HDL-c and obtained by calculation of the LDL-c fraction and VLDL-c from the Friedwald formula. The cut-off points for children followed the recommendation of the American Academy of Pediatrics\[[@B16]\]. For mothers, the adopted cut-off points were the IV Brazilian Directive on Dyslipidemia and Prevention of Atherosclerosis (2007)\[[@B17]\].

The classification of GL levels was performed according to the American Diabetes Association (2006)\[[@B18]\] and the method of analysis was the enzymatic. The cut-off point used for the classification of ALB values was 3.5 to 5.0 g/dL. The analysis method used was the colorimetric. For checking the AU was used the colorimetric method, being considered as altered, values above 7.0\[[@B19]\].

The CR serum level was used as a risk marker for the development of RD and the method of analysis was kinetic. For children, we used the criteria proposed by The National Kidney Foundation's Kidney Disease Outcomes Quality Initiative\[[@B20]\] and for mothers the reference values was from 0.7 to 1.5 mg/dL\[[@B21]\].

The concentration of HG was obtained by the colorimetric method and the considered reference values were 11.5 to 13.5 g/dL for children and 12.2 to 18.1 g/dL for mothers.

A random urine sample was collected from children and their mothers after 12 h of fasting for albuminuria detection and normal values were considered below 30 mcg/g creatinine, according to Cari Guidelines (2004)\[[@B22]\]. The analysis of ALB was made by the immunoturbidimetry and creatinine by colorimetry.

Eating habits
-------------

The food intake of children and their mothers was assessed by a food frequency questionnaire (FFQ) validated and adapted to the studied population. The list of foods in this questionnaire was built considering the foods most commonly consumed by children in Belo Horizonte, based on data retrieving the use of food recall 24 h in 10 children and their mothers.

After setting all parameters, the developed instrument presented 63 food items for group I, classified as risk foods or promoters of CVD, and 39 food items for group II, classified as protectors of CVD food. The foods were divided into 7 time units according to frequency of consumption: Not consuming, 1 time/mo, 2-3 times/mo, 1-2 times/wk, 3-4 times/wk, 5-6 times/wk or consume daily.

The FFQ was answered individually, and the mothers were asked to report the frequency of consumption of foods listed and to add the foods consumed regularly, but not included in the questionnaire. For each item of the questionnaire it was also informed the average frequency of food consumption for the last 6 mo and the respective time unit (if daily, weekly, monthly or not consumed). To minimize the interviewer's information bias, training sessions were conducted to standardize the procedure and school meetings were scheduled with the mothers to demonstrate how to fill the FFQ correctly. Each item of the FFQ was entered in a spreadsheet (Excel, 2007), each time unit converted into scores and obtained the sum of consumption of each food, the average and the frequency of consumption of risk food and protection for CV diseases. To qualify the usual food consumption, a minimal consumption once a week was considered, usual consumption when frequency was ≥ 4 times/wk and daily consumption, with the usual consumption of food ≥ 4 times/wk chosen as ideal considered by approaching the median of week days.

Statistical analysis
--------------------

The statistical analysis and review of the study was performed by a biomedical statistician. A descriptive analysis of the data and the values were expressed as mean (and SD) or median, according to normal/non-normal distribution; first and third quartiles, otherwise. GraphPad Prism^®^ v.5.0 statistical software was used and GraphPad Software (San Diego, California, United States), adopting a significance level of 5% (*P* \< 0.05) for all analyzes. For comparison and correlation purposes, we used the student *t* test and Pearson's coefficient. For the variables without normal distribution the Mann-Whitney test and the Spearman coefficient was used to measure correlation. The association test, when using contingency tables, was the Fisher's exact test. To estimate the risk odds ratio and 95%CI were chosen (OR)\[[@B23],[@B24]\].

RESULTS
=======

Social and demographic characteristics
--------------------------------------

**Children:** There were 35 (58.3%) male children, with a mean age of 4.44 ± 1.0 years old. The average birth weight was 3.1 kg and height was 49.8 cm. The duration of breastfeeding was 8.3 mo, excluding exclusivity. The BMI/A z-score was 0.30 reflecting adequacy of current weight and height for age. Elevated levels of SBP were found in 18.3% of children and 35% of them had high levels. Most children were eutrophic, despite sedentary.

In the sample, 86.7% had 5 meals a day and between the 3 main meals (breakfast, lunch and dinner) 28.3% skipped dinner. HDL-c values ​​were reduced in 15% of the children (Table [1](#T1){ref-type="table"}). When comparing children with overweight (C1) and without (C2) no difference was found except in BMI/A z-score (*P* \< 0.0001).

###### 

Clinical, demographic and cardiovascular and renal risk factors in healthy preschool children and their mothers

                                                     **Children (*n* = 60)**                        **Mothers (*n* = 56)**
  -------------------------------------------------- ---------------------------------------------- --------------------------------------------
  Clinical and demographic characteristic                                                           
  Male                                               58.33%                                         
  Age (yr)                                           4.44 ± 1.0[1](#T1FN1){ref-type="table-fn"}     32.5 ± 7.1[1](#T1FN1){ref-type="table-fn"}
  Gestational age at birth (wk)                      38.72 ± 1.83[1](#T1FN1){ref-type="table-fn"}   
  Birth weight (kg)                                  3.12 ± 0.60[1](#T1FN1){ref-type="table-fn"}    
  Length at birth (cm)                               49.83 ± 3.61[1](#T1FN1){ref-type="table-fn"}   
  Breastfeeding duration (mo)                        8.25 (4-21.50)                                 
  BMI/A z-score (children) and BMI (mothers)         0.30 (-0.55-1.33)                              26.38 ± 5.07
  Prehypertension systolic *n* (%)                   11 (18.34)                                     1 (1.79)
  Prehypertension diastolic *n* (%)                  21 (35)                                        8 (14.29)
  Overweight and obesity *n* (%)                     7 (11.67)                                      35 (62.5)
  Physical activity *n* (%)                          8 (13.33)                                      8 (14.29)
  Familial history of cardiovascular event *n* (%)                                                  32 (57.14)
  Marital status *n* (%)                                                                            
  Married or cohabiting                                                                             41 (73.21)
  Divorced, single or widowed                                                                       15 (26.79)
  Education (\> 8 yr of schooling)                                                                  38 (67.86)
  Occupation (working outside the home)                                                             42 (75)
  Income per capita (\> 1 minimum wage)                                                             13 (23.21)
  Cardiovascular and renal risk factors *n* (%)                                                     
  Total cholesterol \> 200 mg/dL                     2 (3.33)                                       10 (17.86)
  LDL-c \> 130 mg/dL                                 3 (5)                                          8 (14.29)
  HDL-c \< 35 mg/dL                                  9 (15)                                         7 (12.5)
  Triglycerides \> 150 mg/dL                         2 (3.33)                                       6 (10.71)
  Uric acid \> 7 mg/dL                               0 (0)                                          0 (0)
  Albuminuria \> 30 mcg/mg of creatinine             2 (3.33)                                       2 (3.57)

Mean ± SD. BMI/A: Body mass index for age; CV: Cardiovascular; Minimum wage: BRZ \$51000; *n*: Number of observations; LDL-c: Low density lipoprotein; HDL-c: High density lipoprotein.

The comparison between C1 and C2 is shown in Table [2](#T2){ref-type="table"} and a difference was observed only for HG, being higher in C1 group (*P* = 0.038). The values of TC, LDL-c, VLDL-c and TG were higher in C1, although not statistically significant. The value of HDL-c was higher in the C2 group, also not statistically significant.

###### 

Comparing the laboratory parameters of preschool children with overweight/obesity (C1) and without overweight/obesity (C2) and mothers with overweight/obesity (M1) and without overweight/obesity (M2)

                                                                                                                       **Children (*n* = 60)**   **Mothers (*n* = 56)**                                                     
  -------------------------------------------------------------------------------------------------------------------- ------------------------- ------------------------ ------ --------------------- -------------------- ----
  Uric acid (mg/dL)                                                                                                    2.8 (2.0-3.2)             3 (2.5-3.0)              NS     4.8 (3.1-4.9)         3.7 (3.0-4.3)        NS
  Total cholesterol (mg/dL)                                                                                            166 (119-167)             155 (136-169)            NS     169 (145-189)         163 (133.5-190.8)    NS
  HDL-c (mg/dL)                                                                                                        40 (37-45)                49 (42.5-57.5)           NS     52 (45-58)            49.5 (43-57.5)       NS
  LDL-c (mg/dL)                                                                                                        92 (57-116)               87 (76-103)              NS     103 (81-123)          94 (73.5-114)        NS
  VLDL-c (mg/dL)                                                                                                       14 (9-18)                 13 (9.5-18)              NS     14 (11-19)            16 (10-24)           NS
  Triglycerides (mg/dL)                                                                                                72 (45-91)                65 (47.5-92)             NS     69 (53-97)            83 (50-120.5)        NS
  Albuminuria[1](#T2FN1){ref-type="table-fn"}                                                                          5.0 (2-10.37)             5.0 (3.17-10.56)         NS     3 (1.9-3.9)           4.01 (2.99-6.0)      NS
  Estimated creatinine clearance[2](#T2FN2){ref-type="table-fn"} (mL/min per 1.73 m[2](#T2FN2){ref-type="table-fn"})   143.7 (123.2-151.9)       129.8 (118-144.4)        NS     \-                    \-                   \-
  CrCl[3](#T2FN3){ref-type="table-fn"}                                                                                 \-                        \-                       \-     111.4 (105.1-131.2)   109.9 (93.5-147.3)   NS
  Glucose (mg/dL)                                                                                                      75 (70-85)                82 (77-85)               NS     84 (79-93)            84 (79-89)           NS
  Albumin (g/dL)                                                                                                       4.3 (4.2-4.5)             4.4 (4.3-4.7)            NS     4.3 (3.9-4.4)         4.4 (4.3-4.5)        NS
  Hemoglobin (mg/dL)                                                                                                   13.1 (12.8-14.25)         12.7 (12.15-13.1)        0.03   13.6 (13-14.7)        13.4 (12.7-13.9)     NS

mcg/mg creatinine;

Estimated creatinine clearance, Schwartz's formula mL/min per 1.73 m^2^;

Estimated creatinine clearance through Cockcroft-Gault's formula in mL/min per 1.73 m^2^. Median, 1^st^ and 3^rd^ quartiles for all variables; Mann-Whitney *U* test. LDL-c: Low density lipoprotein; HDL-c: High density lipoprotein; VLDL-c: Very low density lipoproteins; NS: Not significant; CrCl: Creatinine clearance.

**Mothers:** The average age of mothers was 32.5 years old and most were married or cohabitating. The educational level ranged from 0 to 15 years of formal study and approximately 2/3 of them had a minimum of 8 years of study. Most of them worked and per capita income ranged from BRL \$85.80 to BRL \$2000.00. Only 23.2% had monthly income above one minimum wage per person (BRL\$510.00) at the time of the survey (Table [1](#T1){ref-type="table"}).

We found a high rate of overweight (BMI \> 25 kg/m^2^) mothers and most were sedentary. Consumption was no more than 4 meals/d and among the top 3 (breakfast, lunch and dinner) 53.6% skipped dinner.

The mean SBP was 111 mmHg and for DBP was 75 mmHg, values ​​considered suitable for adults. Just over half of the mothers had a family history of CV event. Laboratory evaluations of M1 and M2 groups are presented in Table [2](#T2){ref-type="table"} and there was no difference. Only 2 mothers had high values ​​of ALB in random urine sample (3.33%), a result that may have been found by chance.

Mother's influence on their children
------------------------------------

The children of mothers with overweight/obesity (O1) were compared to those of mothers without overweight/obesity O2 (Table [3](#T3){ref-type="table"}). The values for LDL-c and TG were lower in the O2 group, although not statistically significant. The O1 group had higher ALB values but all results within the range considered normal. The likelihood of a child being overweight when this child was the mother's child with the same nutritional status was 85.7%, positive predictive value (PPV) of 0.8571 (95%CI: 0.4213-0.9964). The proportion of children without overweight whose caregiver also showed that nutritional classification was 96%, with a specificity of 0.96 (95%CI: 0.7965-0.9990); negative predictive value (NPV) of 0.4528 (95%CI: 0.3156-0.5955) and 0.1714 sensitivity (95%CI: 0.06562-0.3365). The analysis of the mother's weight relative to the weight of the child, particularly with regard to the presence of excess weight in the mother, is a predictor of overweight indicator in children. Although the test is very sensitive, it appears to be very specific for predicting normal weight in children.

###### 

Correlation between the consumption of risk and protection foods for cardiovascular disease between mothers and preschool children

  **Variables**                                   ***P***    ***r***
  ---------------------------------- ------------ ---------- ---------
  Foods associated with risk                                 
  Frequency consumption              1/wk         0.079      0.516
                                     4 times/wk   0.049      0.516
                                     Daily        0.000008   0.892
  Foods associated with protection                           
  Frequency consumption              1/wk         0.218      0.429
                                     4 times/wk   0.946      -0.031
                                     Daily        0.009      0.796

*P* \< 0.05: Spearman's correlation test.

Analysis of the frequency of food intake of children and mothers
----------------------------------------------------------------

The analysis of consumption of each food by risk group or protection of children and their mothers showed a positive correlation, especially for foods that pose a risk for the development of CVD (Table [3](#T3){ref-type="table"}).

The main risk for CVD food most consumed by children and mothers were: Whole milk, coffee, spaghetti, French bread, margarine, sweets like candies, lollipops and chewing gum; broth, artificial juices and soft drinks. As protectors against CVD a higher frequency of consumption of beans, banana, carrots, orange and tomato was described.

Figure [1](#F1){ref-type="fig"} demonstrated the positive correlation between the daily consumption of food associated with risk and protective ones, respectively, for CVD between mothers and preschool children.

![Correlation of the daily consumption of food risk (A) and daily intake of protective foods (B) for cardiovascular disease between mothers and preschool children. CV: Cardiovascular.](WJN-5-507-g001){#F1}

DISCUSSION
==========

Previous research has shown that the first nutritional experience of a person may influence susceptibility to certain chronic diseases in school age children and adulthood, especially obesity. Even children with an appropriate BMI may have asymptomatic clinical and metabolic changes that contribute to the development of CND\[[@B25]\]. Physical inactivity in childhood tends to perpetuate in adulthood and physical activity in pediatric patients significantly declined in the last two decades, favoring the onset of risk factors for CVD and RD\[[@B25],[@B26]\]. The increasing prevalence of overweight reflects the positive energy balance caused by excessive energy intake and/or decrease in physical activity in children and adolescents in the last 3 decades of life\[[@B27]\].

The world scenario of NCD is a new challenge for public health\[[@B28],[@B29]\]. The possibility of preschool children to become obese adults, sedentary and with metabolic changes that will culminate in CVD or RD is worrisome to health managers. There are few studies about the prevalence of risk factors for these conditions in preschool children, making it difficult to properly approach and elaborate actions that could change the course and the deleterious effects of these diseases. Most likely, kindergartens and schools would be the most supportive environments to promote healthy lifestyles. This study aimed to assess the prevalence of risk factors for CVD and RD in preschool children from public schools in Belo Horizonte, Brazil, and the influence of lifestyle habits of their mothers on them.

Clinical and demographic characteristics of the children point to some health concerns on them. Elevated systolic and diastolyc BP levels were observed in 18.3% and 35% of the children, respectively. These pressure levels were higher than a previous studies conducted in Southern Brazil published only locally\[[@B30]\], which suggested that the best age to intervene in children is before 6 years of age when high BMI/A z-score are diagnosed.

It was also observed that overweight and obesity were independent predictors for arterial hypertension\[[@B31],[@B32]\]. In the present study the BMI/A z-score was within the normal range for most children and cannot be considered responsible for the higher BP levels observed. Probably, there was influence of other behavioral factors such as lifestyle (sedentary lifestyle) and food (high intake of fat and salt). In agreement with other studies, no difference in DBP between genders was found. The elevated SBP levels (18.3%) and high DBP levels (35%) observed in the study may be related to food intake considered as high risk for CVD (sodium), dinner substitution snacks in 28.3% of the cases (11.7% overweight), and prevalence of physical inactivity (86.7%). Rodríguez-Moran et al\[[@B33]\] identified hyperglycemia (0.3%), hypertension (3.4%), metabolic syndrome (10.1%) and hyperinsulinemia (13.4%) in 358 schoolchildren. Hyperglycemia and hyperinsulinemia in children with maternal history of hypertension were also observed, suggesting familial inheritance for the increased risk to develop this comorbidity\[[@B33]\].

Studies have shown that the reduction in the number of nephrons is associated with development of primary hypertension. According to the "Brenner-Barker Hypothesis", the chronic degenerative diseases of the adult may result from environmental conditions experienced during fetal life. Birth weight was associated with nephronic mass reduction and thus this hypothesis synthesizes the interaction gene-environment-disease in the causation of hypertension\[[@B34],[@B35]\]. Low birth weight was associated with a reduced number of glomeruli and with increased volume of them\[[@B36]\].

Hughson et al\[[@B37]\] found that birth weight is a determining factor in the number of nephrons and consequently postnatal renal size. These findings support the hypothesis that low birth weight is a risk factor for hypertension and chronic kidney disease (CKD)\[[@B37]\]. In the study of patients with hypertension, Keller et al\[[@B38]\] found fewer glomeruli per kidney when compared to normotensive patients and the hypertensive patients had a higher glomerular volume than the control group. It is suggested that intrauterine growth would have regulatory influence on the formation of nephrons and renal function in humans, which extends beyond the neonatal period\[[@B39]\]. In our study, weight and gestational age at birth were suitable for all children and there were no differences when we compared obese children and children with other nutritional status.

Prospective epidemiological studies have shown that active lifestyle and aerobic fitness are independently associated with reduced incidence of NCDs and overall mortality and CVD. This practice is also an important protective factor against obesity, type 2 diabetes, some cancers and some mental disorders\[[@B27]\]. However, this is not the reality of children in our study. Only 13.3% of the sample performed some kind of physical activity outside the school. The prevalence of childhood obesity has grown 10% to 40% in the last 10 years in most European countries and occurs in the first years of life, between 5 and 6 years old and adolescence\[[@B40]\]. In the United States it affects between 20% to 27% of children and adolescents\[[@B41]\]. In Brazil, obesity is more prevalent in developed regions, where the industrial modernization process is advanced, in children during the first years of life and is associated with early weaning practices and dissemination of incorrect dietary instructions that encourage overfeeding\[[@B42]\]. This study with supposedly healthy children found 11.7% of overweight. This percentage is high, but it is close to that shown above by Abrantes et al\[[@B43]\] in children in northeast and southeast regions of Brazil.

The comparison between children classified as overweight and those with normal weight showed no differences in gestational age and birth weight, duration of breastfeeding and current age. However, the BMI/A z-score showed a significant difference (*P* \< 0.0001), suggesting that other factors could be involved in the determination of this nutritional status, such as diet, lifestyle and genetic inheritance\[[@B44]\]. Studies correlating genetic factors and obesity demonstrated interference of these aspects in up to 25% of obese children, suggesting that the accumulation of excessive body fat, in most cases, would be triggered by social and environmental aspects\[[@B6]\].

According to Barja et al\[[@B45]\], the prevalence of obesity in families of obese adolescents is related to familiy history of obesity and possibly by the combined effect of genetic factors and lifestyle habits. The mothers, in our study, were overweight (62.5%), sedentary (85.7%) and with high BMI. Twelve percent of children were overweight, suggesting influence of life and eating habits of mothers on their children. Guo et al\[[@B46]\], studying obese children and adolescents showed that 33% of boys and 50% girls remained obese in adulthood.

Breastfeeding has been considered protective against obesity, however, there is controversy\[[@B41]\]. O'Callaghan et al\[[@B47]\] did not observe association between duration of breastfeeding and the prevalence of obesity at 5 years of age in 4062 children in Australia. In this study, overweight and obesity children had shorter breastfeeding when compared to those with normal weight, although not statistically significant.

Dyslipidemia may start in childhood and perpetuate. Some children have a metabolic profile characterized by decreased HDL-c, increased LDL-c and TG, reduced activity of the enzyme lipoprotein lipase and increased insulin resistance, favorable to the development of CVD and progressive RD\[[@B48]\]. A previous study with Brazilian children and adolescents (2 to 12 years old, 12 to 19 years old) found a correlation between dyslipidemia and obesity and overweight\[[@B49]\].

The Bogalusa Heart Study correlated the finding of atherosclerosis in autopsies of children with risk factors detected before death (elevated serum levels of TC, LDL-c and low HDL-c) and concluded that these alterations were related to atherosclerotic lesions present from the earlier stages in childhood\[[@B50]\]. In this study 3.3% and 5% of children had serum levels of TC and TG and LDL-c, respectively, above the desirable values and 15% with HDL-c below. It is known that low HDL-c accelerates progression of atherogenesis\[[@B47]\].

There is evidence that peripheral endothelial cells have modulating effects on vascular reactivity. This condition may disrupt homeostasis, can lead to endothelial dysfunction and contribute to atherosclerosis and CVD\[[@B51]\]. According to de Oliveira et al\[[@B42]\], studies have demonstrated the presence of at least one risk factor (hypertension, hyperlipidemia or hyperinsulinemia) for CVD in 60% of children and adolescents overweight, and 20% had two or more risk factors.

Ribeiro et al\[[@B32]\] evaluated CV risk in children and adolescents aged 6 to 18 and found that 32.9% and 25.1% had TC and LDL-c above normal values, respectively, and 17% had HDL-c below the recommended values. The children in the study were separated into 2 groups according to overweight and higher values for TC, LDL-c and TG and lower values for HDL-c were observed in those classified as overweight compared with eutrophic ones, although not statistically significant. This suggests a positive association between excess weight and metabolic changes.

Obesity, dyslipidemia and hypertension are increasingly prevalent in the pediatric population and are considered risk factors for KD\[[@B20],[@B52]\]. A cross-sectional study with 274 healthy school children was conducted to identify risk factors for developing CKD and found 8.1% of low birth weight; 23.6% of obesity in grandparents, 6.3% in parents and in 13.8% of the mothers; and 7.1% of them were hypertensive. There was also a positive correlation between SBP/DBP and BMI as well as with waist circumference\[[@B53]\].

Excess body weight was associated with the presence of proteinuria and obese individuals had a higher risk for developing glomerulopathy\[[@B54]\]. Obesity in a parent leads to increased risk of obesity in children and can be almost 2 times higher for individuals with obese father and mother\[[@B55]\]. In this study, there was a tendency of mothers with overweight towards having children also overweight and obesity in the future (OR = 4.96, 95%CI: 0.56-44.17). The PPV of the test was 85.7% and the NPV was 45.3% (probability of a child to be eutrophic when she or he is mother's daugther without overweight). For the specificity of the same test, the proportion of children without overweight whose caregiver was also classified with the same nutritional status was 96%. The presence of excess weight in the mother was a very sensitive indicator (17.1%) in predicting overweight in children but very specific in predicting normal weight in this population.

Children have their food style heavily influenced by family, friends and media\[[@B4]\]. Most children in the study had at least 5 meals/d and 51.8% of mothers 4 meals/d. The fact of not having dinner was identified in 28.3% of children and 53.6% of mothers with replacement of that meal for food associated with CVD and RD risk. This finding reinforces the mother's influence on the food quality of their children and the damage on the nutritional status of the individual. Another important finding of this study was the correlation between the consumption of certain food by children and their mothers and the protection for CVD. It was found a close relationship between the profiles of food consumed by mothers and their children's. The risk of developing CVD was higher when specific food consumption (those associated with increased CV risk) was 4 times/wk (*P* = 0.049, *r* = 0.516) or daily (*P* = 0.000008, *r* = 0.892). It was necessary a daily intake of protective foods for adequate protection for CVD (*P* = 0.009, *r* = 0.796).

There are limitations in the present study. The small number of participants, the difficulty of collection of laboratory samples and to perform physical examination at kindergarten/school are some of these limitations. The small number of participants could be justified because we have difficulty to recruit them due to age and because the parents' refusal to accept the study. Data regarding this age group are scarce on cardiovascular risks factors and KD risk factors. In the same way, it is very difficult to collect blood and urine samples from preschool children as well as it is difficult to perform physical examination without to cause some disconfort to the child.

The results of BP measurements in children is frequenyly influenced by environmental aspects, such as technical acceptance by the child and difficulty and lack of time of mothers to repeat the measurement, preventing reliable correlations between variables and inferences. Thus, we have to be careful with the interpretation of these results.

Nevertheless, the study is valueable due to assess-ment of CVD and KD risk in a population of preschool children. Data regarding this age group are few. Day care and pre-school are friendly environments to promote proper lifestyle habits. Programs that provide healthy foods and preparations, the creation of support groups for women who are breastfeeding and the viability of public safe spaces for regular physical activity are essential for prevention of these diseases.

Most children were sedentary, although eutrophic. The group of overweight children had high TC and BMI/A z-score. Most mothers were also sedentary and overweight. The possibility of a child being overweight was 4.96 times higher in cases of being born from obese mothers. There was a positive correlation to the risk of food consumption and protectors for CVD among children and mothers. Considering the importance of maintaining adequate metabolic clinical control and prevention of the increased risk of CVD and RD development, it is necessary the proper guidance of parents, as well as the need for adequacy of life and eating habits of these. For the implementation of such a strategy it is necessary for the nutritional and educational intervention programs to be introduced into the routine of children, their families and educators.
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